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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium 
wherein noise characteristics can be improved. 
SOLUTION: A soft magnetic base film consisting of a soft magnetic 
material, an orientation controlling film for controlling the orientation of a 
direct above film, a vertical magnetic film whose easily magnetized axis 
is oriented principally perpendicularly to a substrate and a protective 
film are provided on the non-magnetic substrate. The perpendicular 
magnetic film has a structure wherein a large number of magnetic 
particles 7 are isolated from one another by an intercrystalline layer 8 
and magnetic particles 7a and 7b adjacent to each other have >1 nm 
average separate distance therebetween on the straight line bonding the 
centers 7c and 7d of gravity of the respective magnetic particles 7a and 
7b. 




7b— 



v 
7b 



Id 



i 

7a 



7d 7b 



7,7a. 



LEGAL STATUS 

{Date of request for examination] 1 2.01 .2005 

[Date of sending the examiner s decision of rejection] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAH3aOb5DA414358615P1.htm 



2006/04/13 



Searching PAJ 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



ittp://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAH3aOb5DA41 435861 5P1 .htm 



<i9)h#bh&hf/? (jp> 02) & p§ 45 ^ ^ (a) (nmmtim&m&n 

#^2002-358615 
(P2002-358615A) 
(43)&KB ¥fiE14^12« 138(2002.12. 13) 



(51)IntCL T 
G 1 1 B 5/65 
5/64 
5/667 
5/738 
5/851 



f i f-ro-rc**) 

G11B 5/65 5 D 0 0 6 

5/64 5 D 1 1 2 

5/667 5 E 0 4 9 
5/738 
5/851 

m&m*. *at# at3»s©*i6 ol (^ n h) Schick < 



<21)ttBHH» 


4Sffi2002-55042( P2002- 55042) 


(71)WHA 


000002004 










(22)fflSiB 


¥^14^2^283(2002.2.28) 




JttSC*i§R£*|-I 1 TB 13# 9 






(71)tHHA 


000003078 


(3l)fltfte*fci£3S#^ 


♦5K2001 -55950 (P2001 -55950) 






(32)«5tB 


W-f&im 2 £28 9(2001.2.28) 




J*C£*«K2ilf-TBl#l# 




H* (JP) 


(72)»Wtf 










^»rpKmAe«^a5#©i man 














(74)ftSA 


100064908 








Jrm± jea we*) 











(54) «5lgE»tt^, -€-©«j62?8c. *«tr«K^ia«s*fiB 



(57) [gift] 

tt^7^«tlft®8{Cj;o-C|ia-C6n/c^*WL. s 

<<>icmm-rzmmL?-7 a, 7b©i-c>7c, 7d*jg 
mnmmw 1 n m«±<«: 3 nr 




7. 7a. 7b 
7c. 7<J ; Bfo 



nap h ft zmmrimt. . m±<Df&<D&fo&&ffi®? 
m&m&miz. &&<Dwsm*ifi&nmic£ ■? xmx h 

[ 2 ] fiSSffifr?© 4 ~ 1 2 n mT 

c t zmsit-r zmmm i ia*B©««iBii8&f*. 

Ufc&l&K&JM&WtfO (Oe) «±-C*iCi^1f 
tit Sff^l 1 $fcB2ieiS<DfiB^ia»S«^ < , 
[StJ#B4] jS»68EM^fiaE^. 7 0 'CtCfclvr 

[f»*^5] ffiSfi&ffiStf. CoCrPtX« 
(X:Mo, B. V. W. Zr, Re. Cu. Ru, H 
f. I r , Y<D5*,m&L±.) -Oi&fr X<D&m 

mtfiO. 5~1 5a t%r*-2»Ci*i|$®it-Si**31 
1 ~4<D5 iH>-T*l*> 1 WBig©fiB^iBil$Kf*„ 
[f»*«6 ] X»BT*0. 1 Oat 

%«T"C* SCi ? Z>mim 5 fB$&©Ba^ifBf§k 

Mi*. 

im^m 7 ] saattMti, c r ^mm& i 2 ~ 2 

6at%, Pt#W$*510~24at%. X$W^# 
0. 5-15at%, ^SP*SC o3&>6^-5Ci*«FSt<!: 
IT SsSjJSB 5 £ fctt 6 tBtS©8&«SEiiSIf*. 
[IMa»8 } HSB&ffigtt. CoiCr & 
W&*<P<DC r igffi* cli «tfW14«E>C r igg£ 
c2£t,7fc££iC. c2/cX&*l. 4VL±.X$>ZC£& 

#mi-r sit*^ 1 ~ 7 <d 5 *>t,vt*ia> 1 JSsBis©sua 

CW^B9] ^@i*i©CrigSc2*si 5a t%fe( 
±t?*5C £*^£T£»#^8iBlR©iS^iBia8& 

J£8B*8©fi&SWBii$K{*. 

m&tpmm&sstvtiti. cmm&tpmmtfi. cocr 

PtXl^(XlBMo, Ta, B. V, W. Zr, 
Re. Cu. Ru. Hf. Ir. Y© 5 *S 1 «fcl_h> #> 
6ft»J. Cr^*S2 0~4 5at%, Pt^W 
5-25 a t%. Xl^fT^tfO. 5~2 Oat%. & 

gp**c o *> e> & ^ c <t •? znvm 1 ~ 1 o <o 5 

[I»3JSS12] C rtWW3 0-4 5a t%"Cab 

sci <t -r sffujas 1 1 $ffi<Dwmz®m&. 



(2) ^2002-358615 

2 

[gjWGB13] #S6&ifraJl*J. CoiCr4^ 

mmsm& 1 n mfeLbi3tiW5C i*t»it5S 
?m 1 1 1 2iBf£©fiBmiBli8!K#. 
[ffjJOI 1 4 ] mgktiL*<D¥-immW4r - 1 2 n m 
r*sc<b*#@<ht-SiS*31i 3iBig©8B»iBI§$l 

10 [19^115] #S514««±«:. 4>ft< ti>&®& 

<owmm£xs>-?x. 

20 cis^ie] fiaE^iB»^£. ®$m.mm&<c 
msxub-^x, 

mm.m&mz. ^m<Dmm^a>mnmicj:^xfsx^ 

30 nm«-h<t$*ir^SC<t*^©<!:-r-5fiBE^fB»#^ 
[0 00 1] 

mammicm-rz&ox&z. 

[0 00 2] 

40 figtcfc. vv \-$mx<Dm.mn<DmmM^<\ mm-ffi 
mwKimwzwmmstizit&i&s a xitimmx-b 
•5 . Lipbtmme v Y-#m&*& < x$>mmmmt 

S*«*ri^. «jt«. «PI?7-44852^il 
tc». C o C r P t T a^^ttSliiffiii, 

fi5tt»JT^ ji* *rr 2»fi5mfB»«f**jpi^ 3 nr t»s 0 

^M^5 - 3 3 4 6 4 4#^«C«. C o C r T a^ 
^tc V *8S«n L/ ft SSiSS814jg£ 

!B»i«flw#ll§7*<* tir^S. ^^5 -343225# 
50 ;&#gtC«. CoCrTa*^{CB*8SJDbfc-^*i6 



3 

1 1 -29683 3-Sf£«{Ctt. 2B«Ji&© 
[0003] 

[0004] 

[i8&£ji?ifc-r5fc«>©#ja] *§m<D®Mtmm# 

ffigi. #SBi4*iifttt6*i. MSBffigtt. 20 

8ttttt4^lffl©T^«mS»#l nmJy±i3tir^-5C 
£*#®iT-S. Ittfi^W^eStt. 4-1 2nm 

(-Hn)4S, 0 (Oe) J£LkT£>.2> C 4##$ 
fc*. fiBE^3SiS©^tt«:W. 4^x10-' (Oe) =1 

(A/m) 4l>5g||$tWGw&i&.S 0 C©iS!fi8KS^«Bt 
IKK. 7 0*C«:4sC»-CS!l3£3ti/cfiii-rS©^ifar* 30 
•S. SfflBttltt*. CoCrPtXS (X: Mo, B. 
■V. W. Zr, Re, Cu, Ru> Hf, I r. Y<D*> 
tlS«±)^6itC?). XQdMftSO. 5-15 

•3. *O3ff*0i 1 0 a t%«T-C*S1ffiS*»ffl-rS 
C tifiXi* S. C r fgmUfi 1 2 ~2 6 

at%, PtM$*si0~2 4at%. X£**# 
0. 5— 15at%, ^gfl#Co 

*. «tttt-f*©C r«K*el4U tl?ifOCr 40 
ig&&c24L/c4#K: < c2/clWl. 4l>XkX$>2> 
CijWfJU>. ftWHtpOC rigKc2#l 5 a t% 

m&tpWm&. CoCrPt X3*6£ <Xl«M o . T 
a. B. V. W. Zr, Re. Cu, Ru. Hf, I 
r. YG>9£lttgLh) fr&ttQ. Crtf$*S2 0~ 
45at%, PtM$*55-2 5at%. Xl^W^ 
#0. 5~20a t%. ^8fl#Co3<Pe>fc£t»j££tSfll 50 



^2002-3586 15 
4 

•fZCtifi-CSZ. Crt«$«> 3 0~4 5at%4 
CoiCr «r^*. iSC r ^Pfc©*§ll&^# 

ttih&ikfr?m<D¥-%jmmmmw 1 n m«±4 snr 

t»SC4*J»*Ul». *&Htfr?-©¥*3fi&tt. 4-12 

mmifi 1 n m«± 4 3 *ifc»fi&4 "T £ C 4 **S&4 T 
1?fettm>6ftS$fc&irFttllg4. itt_hOJi©iafiJtt€r*iJ 

±4 stress c 4 **m4-r s„ 

[0005] 

nr 1 <r>mwf\m*m? *>©-c. c c Km?mmmm& 
34. mmrnxmAt. umms tmmme twm>x& 

>. S/!J3>*-/t-fF. *-^>«:4'©*^St**4*> 
6&^IiS«W5Ci fcrtS. ^^^Sfi?4 

7A5/S"J4r- h*f^X*^lf.5C4*infS. * 

A:. MS<b^^4ur«. w^.tfy^*>AaMSsfk^ 
■5x*ffl(,»sc43&i-ctr-5,, *7 5^1fiibt:«. 

J&4'?rifiE^4-rS«l*gi* J f'. cn6©48it65fi{k^4' 
«r^lf4C4*s-CirS. ^fiBttltfil 4LT«. ±tB^ 

1>TN i P|g3W^BS3nfct>©^ffll,>SC4fe'C*S. 
Silil^^l^Ratt 0. 0 1-2nm 
L<«0. 05-1. 5nm)^j!U>. Si^a 
3 R a *i 0 . 0 1 n m*S§t?* -5 4fitt^^ y YOWmifi 



(4) 

5 

[0006] mmTi&m2ti. mm.^v bfrhmzm 
m&w&mm2>$m.ft**Li! < -r z 4 4 *> (c. ra«#fe 

SttfcjfrS|«C@5rr£ft:«>K:i9:W 6*vr(,>-5 i><D-C$>2>. 
IW8trFi&J&2 ©*TO4 btB, Co480at %&l± 
Ml. Zr. Ta, Nb. Y©5*>4>£ < 4*> 1«« 

«. CoZr, CoZrNb, CoZrTa, CoZr 10 
Cr. C oNbY%k&&l3:t'&ttfmi3:i><OtLX:WtfZ> 

Fe*60at%«±MU Ta, Zr, Al. S 
i, H f ©5^©-5^J>&< 4& 1«JW±©7CS&*2 a 

t%ja_t^#. isfmaasafgB s <t)#o. 8 <t> 

4UT«. FeAISi, FeTaC, FeAlSiR 
uTi, FeHfO, FeTaN, FeZrOS^ 
4£fcrS§&fc©4t,-CW£C tifi-CZ fife. 
&Ttm 2 ©1**44 LtB, F e * 6 0 a t %«±^T 20 
U O. N. B. Q,<D*)%<D*>%'}>ts.< 4& lSiiLh© 

tc^*2 a t%*ajb^#. lafasa^KB s <t> & 

0. 8 (T) JUt±-C*-SF e^*fflC»-5©*i-Ctr-S. 
C ©1**44 LTtt. FeN, FeTaC. FeHfO. 
FeTaN, FeAlO, FeB. FeZrNS^ 

& i> © <t u xm-f z> c 4 a*r # s . 
[0007] IW^Tt&lg2©l&«ffiBjfc®£B s 4$W5B 
14TiftM2©MJ9t 4©«Bs • ttt. 40T-nma 30 
± (tf*l/<B60'T • nmfeU:) r«fc*C4#»*t, 
COBs • t#±iBI31i*jSa-C&£4, 

2©G$BtfjHctt2 0 0 (Oe)«T(»*l<»50 
(Oe) «T) 4 -*-£©#'*?* C©«fiB*Hc*i 
_tf2g5B£iH;l&4, &efmtt#*+#4&9. 

100~1 000000 (jff$l/<B1000~500 

ooo) 4 -r zoifivft. l(,k &*Mmm&±smm7k 40 

ia^Kuaais0iii*^©##ji*^+ 
#4 & »3 . +#ftie»?i£i$i4*f#e>*i& < ^sfc^-n 

5lfi8E^»CGS^fi^-caO/c«-C* 
[0008] i)cflaE14TttUg2©^®^««. SfifiBttM 

F»±»S«S<t«tKtt. «Cfiai4T«6M2©«li 
WfflS R afc2 n mJyT4"r £©#»* tA». 
{0009] Efflfflaiflia fct. (LhtclW* enfcSfifitt so 



$$112002-3586 1 5 
6 

fflS4©Bftt£^ll&&£*fl©t-£&©^**). C© 

teisj$iiaij§3«. »iErsi©iffii®3a±«:. ^2iafii©j 

Sbl». ^H2«SjftI©e3a©«^4L-C«. NiA 
1, FeAl, CoFe, CoZr, NiTi, A1C 
o. AlRu, CoTi©5^1i*fc»21JJll:0^ 
^«r^R^4T-S4>©*^-C*S. Cti6©^ 
i(CCr, Nb, V. W. Mo. B. O, N, Ru, N 
d^©7C^£^fllUfc$m£fflt>-SC4fc-C#S. ±fB 
2tc^^(NiA1. FeAl. CoFe, CoZ 
r. NiTi. AlCo. AlRu. C o T i ) «rfflC> 

«. I»mfe40-60at% (Jf3il<tt45~55 
at%) 4 -*-£©##* 

[0 0 1 0 ] W l&foffl®m3 a©J93«. 0. 1-5 
Onm (HFSls<ttl. 5-30nm) 4-r-S©#Jf?jS 
-C*Se C©/13*i±IBffiffl*SS-C*S4, SfflSteJg 

^w&a^b-rs. s/c c©w3*i±te«5i8*a^. 
•s 4 . mmmm* » *w ssie63Sji4*iffiT u • ^ -f 

144 tt. &J86fftc<fcsai;*7irF©iiat »)«:< 3£;§:iJ* 
T-S. JBlEfflffHMSaK. b c c«Jg«:Wr2»C4 

[0 0 1 1 ] ST2ie|S}$l|0W13 btt. T i . Zn, Y. 
Zr. Ru. Re. Gd. Tb. Hf ©5^ lSfiLh* 

2 ««±&£jjft# 4-r atm* 6^-5*>©4-r-s© 

#t$?£Ul>. ®2i2rfiJ$lIffll»3 b©JS3«. 0. 1~5 
Onm (ST* b<«2~2 5nm) 4 -*-&©#*? Ji"C* 
■S. C©»3*i±fa«5H*?ISr*S4. SiBJK14JS4K: 

iW14*^b-r-S, C©J?33&i±ia«5H?riei^-2.4. ^2 
KlSlWffllH 3 b Kto^Xte^^imMl L> . ftttfitttt 

2 4 com**** < * o . n^m^<D^mmmr-r z> 

/c«>»* L < £tC». » 2 eitWHRlJI 3 b «. h c p «jg 
[0012] )S*JC©||S6J^JS'C«. iE|fi]*lJ©M3*s. 

m i iBtsj$>ja«a 3 a 4^2 sfommm 3 b 6& s *>© 

4U/c*l. ganl$USlM3K. ilf»M0W3aifcB 
^2iEfSl*iJffl)® 3 b*^6Aj:S#e«Jji4 L/tUU. 
[0013] SiBfi8E14ja4 «. fiStffc^Sli3&ia««:MU 
3E«:giS{ciaajL,/cef4Jg-c*-5. Sg[li8E14ll4©«^ 
4UT«. CoCrS, CoCrPtS. CoCrTa 
Ci**C#*. %^T?fe!KftC. CoCr 
PtX«(X:Mo, B. V. W. Zr. Re. Cu. 
Ru. Hf. I r. Y<0^% im&ih) ^ip^txZm 

ism*jii>4©iw*n>. x©a»«o. 5~i 

5at% (»$b<«2~10a t%) 



7 

a t %&tf& Lfct s*tc«nfc^ jxw&ifinhtiz. 

SitSBE14Jg4©tm{Ctt. Cr^#12~26at 
%. PttWf*5lO-2 4at%, X^W^O. 5 
-1 5a t%. 8i§B#Coa>e>£-5CoC r PtXSd 

[ 0 0 1 4 ] Sitfi8t404 Ktt. CoCr*, CoCr 10 
PtI, CoCrTaS, CoCrPtXS (X©#W 
$tt*?S(s<K0. 5~1 5a t% (3e.(c»$U<« 
2~ 1 0 a t%) ) (D^fe^©lS8i4«*4K:. GBttli^© 

^mttiL/TAg, Ti. ru. cm<D}m&&m*>*: 
ttcwmrtofmmtuxit. mm. m 

CCtt. SiO„ SiO, Si,N„ A 1,0,. A 1 
N v TiO. TiOt.'TiN. BN. CaF„ TiC 
fci'^flRVTSC 20 
[0015] SKfiBEt4M4«. ^rOBmiCJ: ^ttt, T 
a£^W3tf££#^#<rF^&C£#*S/c#. T 

[0 0 1 6] 02tC^-TJ:5«:. Sffl814Jg4tt. ^ffe 
©SHIS**^- 7 #*aWJB 8 ft J; o r PBT 6nfcfltii?rWT 

tcun. mzitc ocrPt xm&&frt> & 3 4>©-c#> 

«att&^7if©C riSKcitt. m«8~ i 5 a 
~1 2nmr*SCi*s»*Lt,»«, C ©¥£j&&#Lh5B 30 

[ 0 0 l 7 ] Wti&tt. ^©cfc^tcbrgctH-r^ci 

m?m&<Dm!m*7 ic-o^-cfmz&ib. cti*>tm 

7(Dmt. 1 OOJJLh (#$U<tt5 0 0«_L) t*Z> 40 
[0018] ±IB»14tft^7 tmom fifec 

m«coc r p tx^r&a>6fc£fc©ii*fta 

^©ffi/£#^ti^7©itfljj5t£Ji&9. Cr©ig& 
c2#. mmk*TP<DC riggcl«fc 9 
-f £©#*?* tA>„ ±ge&W! 8 4>©C r iSKc 2tt. 
1 5 a t%JBU:i-r-S©3&s»$Ul». C©Crjg&c2 
#1 5 a t^*?®-?**,!:. ®14t4^7£-5L©£&ffi 



«S2002-3586 1 5 
8 

[0019] *m®8©criggc2tt. mmsi^ 

1. 4«_k. #£L.<ttl. 4~3. OtftSiiti 

©#|g;£tA>„ c©s«^*h. 4*8ir<$>$£. ewe 
8 4»©»tt7c^©ffl*ta«j^ige[*sji5* o . nnm s 

[0020] *^&MSG>wmmim&tc*s\.>-c> mm 

ffiAS. 1 n mfeLh (» $ b < « 1 . 5nmfeLh)i3 
ns. C©gtraiEf»A*il nm*?g|-C&Si. ttHtt?- 
7 RB©£&ffiSfftfi#:*:# < t£ *) . -/ ^ X#14©T*f3 
<*J*ti*s*S. C©f$tlffliEfiiAtt. tttttt?-7<Z>¥J& 
&&©2#©l«T-C«fcSC£#5&?$lA>. C ©Strain 
ttAtfJdEffH£tt*.*&. i£&{^*>fcD©fi&ft:#>h 

[002 1 ] «T. SgLfiBEffig4©«li#a«:*j^6ite 

»ttift^7 na©^«rais«A*»ta-rs*ie{co«,» 
r, H2*#jwi/ciMi-ra. 

(1)«(H»7©5*. *E£©*>© m7a-C*t 
(2 ) «J0»ttt£F-7 a©S^7 c &MKflS(Hft'T7 b 

®mmmL*7 a <ti»gastttt^7 b ^©^^111 

a l~a6*SiJ^rS„ 

O) cn6s^fa©iai^ji©f8fraseaia i~a6©^p 
(4> m$L<vmmtL*7ic-o\,*-c. (i)~<3>©* 

«-C«Hfflffil!t©^fii*^J&. Cti6«f»©«814«![^7 
<*J5EfiB1?fe&?7 a ) QHHIWm 6*C^ 
U ±fB^^HM^fitA<!;T-&. C©^J® <4) {C43t» 

x. m$mmfe<Dtt&tu&mw&?-7<Dms.. 10 

0«± (W*K«500JSU:) it--5©^»iir* 
C©*f^fiBE14«i^*iJiiB«5H*S|-C*-Si. t 1 - 

7 bimm!fr7 a.icmt«j ctie.j&ttt^ 

7a> 7b ©*67 c £*i>7 d ffe© 
L/*t>tt.f85C& S C i „ T &*>*iS<l> 
b*iK^ieiK±{Cffe©fe^*i??iEL,^^toaM^{c 

[0 02 2] mm.M&m4<Dm$i*. 3-100nm 
(»* U< «5~5 0 nm) <b-r-5©a*»®-C*£„ S 
ifiJli41S4©ll3*s±iaigB*^*S£. +#^SBE^ 

©H3^±f2S5H«:ja^^i. SfifiBtffiS 4 F*J©fiBttf4 
[0023] Sifiii514^4©«JK^«. 3000 (O 



9 

e) iu±tn>ctmtffSL^. mBchtfi3 ooo <o 
(0 02 4 1 coymMssmmw-at. &&&&&&&& 

(-Hn)#0 (Oe) «± <»*U<«5 00 (O 

<-Hn> &±%mw*m-c&z>±> msh&mmm 

T-T-5. ffifiaE^fiSSSW <-Hn) ©SUJEtctt, #08 
tifFMllg2©I*«£|&<fc«>. »8U, |B[fiI^lg3. 

t©^ * ^ncD^xm^^m^.mE.mm.ms^m^'c 

[002 5] B3(C^-r<fc5Ct. <- 
Hn) itt. SMftiS (MHlfililS) (Cis^T. 6fiMfc#l& 

#0 £&£j£a*>6ffi{l^3S£iiacT.£b Sfc"C©iEf§i 
(Oe) t?If CimS. C <DMW$EKt£J&f8XB!R 
(-Hn)!!, TO'CCO^-CSrj^Snfci^K:. ±12 

Kiii5;5ci*»*u». cm*. ccommMzmmi* 20 
Tic*5^xmMimM#&$ h zftzmmwi 0 c c«t 

70 -CCD^T-CWMiaKeE^RSfiBE^ 
(-Hn) *i±tal6H-C*nK, 

(-Hn) a:, E3tc^-rj:5fc. atftse^iac-r* 
b#. n^iStfW^tftS^K&sw^fc^ 

[0026] siassffiStt. fflgs. mm&mt£Z> 30 

feOiLtfeJ:^ #(18Jg©«*4<kLr«ISS3*i.S4> 
©•?»&(,>**, ^©H^tt^^ffi-r-Si. Ru, Ru 
&CCo. Cr, Fe, Ni, C. O. N. Si, 
ttfflat/ft:£&*>. CoCrKFe, Ni. Ru. Pt, 
Ta. C, O. N. Si, BW*mimOtc&&Zm<,>Z> 40 
©rt^ccjff* Ll»„ 

[002 7] «^JS 5 «SiESBi?fe|g4 ©HA«rKr <C <k «t 
fete. K«fl:Kgil,fct*{Clf*iIO« 
&*IW<fc«>©fc©t?. ft*&ft©tt*4SrffiflrT?#. 0J 
*«C. SiO„ Z rC^tyfeO^fflnJtfet?* 
£„ «&^5©/P3«. l-10nmitS©*iil3El 
l>. jB*£8U6K:W:. A-7WD#'Ji-fJk 7>;l 

[0028] ±IB«^©?^efa«f*£S3jg-r£K:W:, SO 
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w^ufcififiS^WTstm^fflt^T, s«i±«c, gees 
14T1&J12. &fafflwm3. mmwrn* 

[0029] ±ie^RS©flBt^»ii»(c*-5-cw. sa 

®&m4 ^S©fi8i4«i^ 7 #&WJi 8 «c J: o TfiST 

8tA#l nmfeLk£3*vCl,>.&©-C. iH4fa^7 <!: 5 U 
©3?^B5fPffl«r^3 < U y A X#«i£[6j±;*-l±.S C 

[0 03 0] 3 6{C. «ififiBffi®4#. CoCrPtX 
?S(X:Mck B. V. W. Zr, Re. Cu. Ru. 
Hf. I r . Y©5*> l«feLh) X©^ 
ttftPO. 5~1 5 a t%-C*^«sS«rfflC>aci<b«:J: 

18 0H©C Tffig.ikc2/ cx*M<?2>z.Lifi-e% 
£. Ctl{C<fco-C. Htt^7f*9©«fifc^*j«8?>-Sti 
*>K. fi8E143ia-?7«©5^|ilS^*jqi©I-r-5C<t*i-C# 

[003 1 ] S4«#26l8©^IBta&f*©l&2©S£tfc 

cacTji-rmmimmw-cit. ier»i 

*UWg3£^HH4Jl4£©niJ«:» ^fiStt* WIS 9 
W6nrt»S. ^»tt*MlB9tCtt. $m&<DCoCr 
#{CCoCrPtXlS^(XU*Mo, Ta. 
B. V, W, Zr. Re. Cu. Ru. Hf. Ir, Y 
©-5^1«feUi) «:fflV»-S©*W*tyC». CoCrPt 
Xl^^iL-tB, Cr^^*l20-45at% 
(»* L<«3 0~4 5 a t%) . P tM$*i5-2 
5at%. XlSff&P.O. 5~20at%, ^SP*SC 

[0032] ^fiBH4*ra)g9». CoCr »^3&»6«C 
0 . JSC r $W*©«SS«i^<SC r ^W^©SI?®«: 

f»*s 1 n mJjLh-C*5«fiJc<t-r Z<Difi&£. Ll\ C©^f 

» z> mm.* 7 m©(nra!si8t*i/h s < * o . >» ^ 
4 ©S8ttt4^7 (DmwssMtmmtt. m>Kmm-??>m 
©gtraiEiif©^i^Bt b-c@a-r-5c<t*jr#s. *fc 

^St4^©^«tStt4~ 1 2 n m-C*4C4WJ b 
lr>. C©^i^K[S*s±iaf5ffl*«S-C*-Sifia^^©^ 



u 

ftfc-jt, »&£ft£fes©^©£&». ^-^©fiste 

©**p<E). 1 0 OJW± (#* U < B5 0 0«J:) if £ 

4 {tfcttSfi&Kf^©ffi*{b«C «fc ■SiBHW£!8te©igffc 
mSi.^ v F t&fiBtTFiSli 2 £©&& < * S 
C i(C<fc £IB«tf}8?<?B©<5T#iiac «fc 5 JC-r-Sfc 

2 0nmfelT(»iK»10nm«T) tT5 10 

#&&#rsi89*i8W£c £«:<*: o-c. mm$mm4<D 
mm.m$mi&mito2>c we* stub, mmsmmio 

[0 03 3] 05(C^-TJ:5(C. ErfiJ§fJt3PJS«. 2®« 

C©t§^. f2ftf|fmij&2 3CC». Ti. Zn, 
Y. Zr, Ru. Re. Gd> Tb. Hf05%l«« 
±*/c«2«^±*^R^<t-r*WI4«:ffl^SC«t*s» 20 

&a>rfcimcRu£ffli>-5£. M6814M4© 

Sfi&14l&fC#T£te^©£l^i=£#t8U 
T. cn<=>©l*|5KcCo. Cr. Fe. Ni3££SSJJllL 
fc^ffli-^ciiiit?*5. */cC©tm£l>rtt. 

n. si. B&mmotc&&*m^2>ctt>-c*z. be 

ipJfWSPlg 2 3KB, ±§sm 1 gE(6jiM©Jl 3 a £l& 2 IBlSj 
MtM3 b©5 %^1*h*0«Mffl1"5Ct *>-C€f 

lB|Sl*ijaiM2 3©J53«, 0. l~5 0nm (iff* 30 
L<«l~25nm. <fc U < «2 -2 5 n m) i 

*/ciBiil?£B5(t*JW-&. tim^v F£$W&1TFfl!tfg2 
[0034] i6(2, ±!Bfi^iE«»«#*JB<,>fc8B»iB 40 

&w£&g©tai£^-r &©-c& c c icTjk-rwssMm 
s£§ag». fismiB^i* lot, wmsmmi* 1 o * 

IBiiEigab 3 i± i««=igttSB 1 l £. SSMiBia&tt 1 0 K 
ttffi^is^n^-r^fism- ? F 1 2 £ . ^ v FIBS&BB 1 

<|-9*ttftl^9 F 1 2tc^ofc0. ffiU'v? F 1 2*»6 

©S£fi-sf£#$s i/ r * * mtrr z c £ tfi-c * * £ 

5(CftoTl,»£. SSm^-f Fl 2£l/TT«. MRJR?4> 
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fcr&SU SB:iB»ffl©*fiBES^9 F*ffil>*C£*> 

[0035] ±iBfiaMffi»n^sigtc .tntf. _hiaiam 

±ft&£ tt^&J£#* 5 0 a t X«8*.T*tf C ££fg 

-r. 

[0036] 

inmw] «t. nssm^uT*»iw©f^ffl«&**w 
(iorm i ) m&mzxDiivxmm 1 <*^a§8. ft 

I65mm. 1^0. 635mm) 4DC?^Fn> 
XrtyHHm (T*)WmMC-3 0 10)©*t>^ 
rtKJRSUr. StelX^l x l O-Pai^i-C? 
•r^^rt^S^Lfc^. C©^7^Sfil±K8 9at 
%Co-4at%Zr-7at%Nb <89Co4Zr 

7Nb) ioo-cutf© 

^#-C. 8 9Co4Zr7Nb^6^5«CfiBE14T«lJ12 
(i932 5 0nm) ^r^^ v *! ^ >^(CJ: O^fiSU/t. 

^^•c. 2 1 o -c©^^. mm^vmi^h o a 

t%-N i 50 a t%A 1 1 BEftffifiSlJl (JS 

S20nm)i. 60at%Ru-40at%Co*'6 
^5®2ffirS)*fJfflI® (193 2 0 n m) frhteZ&famffl 
m3&j&l&Utc. 65at%Co-20at% 
C r - 1 5 a t%P t SiBfiB1£M 4 (/13 2 0 

nm) &m&iU1t. A^-C, C V DS(c<t 6 n m 
©DLC <^^T*> P9-f*#-#» J&^^i^SI 

e>frS?B*tM6 (S5 2nm) 9 zfzt-T j > ^ 

StCfcOJBfiSL. ?6atmfB@«(*?rf#/!:. 
[003 7] (t*iS092. 3) SiifiBEffiS4 4. 
n73Co 1 2Cr 1 5Pt, 58Co24Crl8P 

[0 03 8] (5^^4-1 3) gjttfi814©4{C. Co 
CrPtX ( (65-x) at%Co-20at%Cr 
-15at%Pt-xa t%X) 4ffll*C tVXft\3M. 

mm i tieistcL-risaEMiasai^^fco 
[0039] ±mtmm 1-13 ©?aB^fB»«<*{co^ 
r, sttfiaffli4*TEM*ffl^-ca«i tcmytmx. 

&^7ra©¥$Jl8fiBS68i («iW®8©i»S) **a6/cfe 

•CfflmVtctiLftm 8 ©C r ifiS c 2488114^7 ©C r 
igfficlCc2*^£g!tec2/ci;&mK:7jVr. ifc±IB 
fiaMIB»«f*©fiB^1#tt«rSS&^fiBEM«ftt^g (VS 
M) «rffl(,»T. «i3fc^Hc*Jj:^fiaE^fi!a»IH (- 
Hn) CCOC»r»JSUfe. Ctih®£iMmM#<D 



13 

seii«£4#&*GUZ I KttMtf-K9-f YTl-vAV 
RWA1 6 3 2. *jiCJtXf>X^> KS 1 70 IMP 
*«t>rSU^Ufc. fal§«*B14©SMiffi{ctt. H^SUJC 

g^sa^fits (gmr> *^*-r**££«K»«^ 

v K*ffl(,», *gliatasgg6 OOkFCIi b-caas^f 
ofc. SfcLFTAAtt 5 0 kFC I-C||^*tfoyt 
BgOtfcJj^U SNR«6 0 0kFCI-C©iBH»C*J 

; a xi 5 o k f c i •c<Dm&mt)<Dttz*k-r 0 $ 

i®iBS®S5 0kFC I {C-CS#ii*5rtJCJSc->fc^ 

/decade)*, (S o - S ) x l o 0/ ( S o x 
3) tca-SOTimiLfc. CCDSSKfclvr. so«am 
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* « i o o o#^©s^m**^„ smmmzm 1 
-r. 

[0 04 0] (t*g|0IJl 4~2 9) SfiB&ffig4iC^2 

~4 tc^-rtm^fflc^-s c <t«*»i*s&tt i tmm. v 
xwsm<mm*&tc. 1 ~ 1 3 tmmtc. mn. 

tm h %M&kmm u td&mzm. 2-4 jc^t . 

[0 04 1] (55^033 0~5 2 ) E[6j*(l®^3iail: 

10 ^f^ofc. i~i3 tmmic. mmtf-m. 

[0 04 2] 

[«i ] 











mm 








m 


Co 
[at*] 


Cr 
CatX] 


Pt 
CatX] 


X 

5c3tlat%) 


Cnai] 


BHD 
SSt 

[nm] 


[atX] 


c2/d 


He 
[0a] 


-Hn 
[0e] 


LFTAA 
[raV] 


SNR 
[dBj 


[Xdecade] 


1 


65 


20 


15 




15 


0.5 


22 


1.25 


3522 


300 


2.459 


18.3 


1.04 


2 


73 


12 


15 




26 


0.3 


13 


1.15 


3187 


0 


2.294 


14.8 


2.33 


3 


! 58 


24 


18 




20 


0.7 


32 


1.30 


3439 


-2100 


2.086 


20.1 


3.06 


1 4 


60 


20 


15 


Mo 


5 


8 


2.1 


24 


1.55 


3891 


950 


2.651 


23.2 


0.83 


1 5 


i 57 


20 


15 


V 


8 


9 


2.2 


23 


1.61 


4435 


1300 


2.720 


23.5 


0.65 


6 


i 61 


20 


15 


Cu 


4 


8 


2.5 


25 


1.64 


5278 


1500 


2.784 


23.9 


0.44 


7 


55 


20 


15 


N 


10 


7 


2.5 


26 


1.63 


5061 


1450 


2.783 


24.1 


0.50 


8 


58 


20 


15 


Re 


7 


9 


2.2 


24 


1.59 


5137 


900 


2.647 


24.7 


0.59 


9 


62 


20 


15 


Zr 


3 


7 


2.7 


22 


1.53 


4983 


500 


2.539 


25.5 


0.70 


10 


59 


20 


15 


B 


6 


6 


2.7 


25 


1.54 


5391 


650 


2.600 


25.3 


0.59 


11 


61 


20 


15 


Ta 


4 


9 


1.9 


22 


1.48 


4037 


450 


2. 521 


22.7 


0.90 


12 


53 


20 


15 


Ru 


12 


8 


2.4 


24 


1.56 


5062 


1200 


2.703 


25.1 


0.55 


13 


59 


20 


15 


Hf 


6 


6 


3 


28 


1.73 


4130 


800 


2.687 


26.0 


0.61 



[0043] 



m 




[no] 


Cn»] 


mnm 






HI* 

[Xdacade] 


Co 
[atX] 


Cr 
[atX] 


Pt 

[BtX] 


Cu 
[atX] 


[atX] 


C2/C1 


He 
[0e] 


-Hn 

[08] 


IFTAA 


SNR 
[d83 


14 


70 


18 


12 




15 


0.5 


20 


1.20 


3246 


-400 


2.291 


20.9 


2.46 


15 


69 


18 


12 


1 


11 


1.5 


23 


1.45 


4075 


100 


2.457 


23.2 


0.97 


16 


67 


18 


12 


3 


9 


1.7 


24 


1.54 


4582 


950 


2.650 


24.0 


a 69 


17 


64 


18 


12 


6 


8 


2.2 


26 


1.58 


5031 


1400 


2-766 


24.9 


0.51 


18 


60 


18 


12 


10 


7 


2.3 


27 


1.63 


5161 


1650 


2.833 


25.5 


0.44 


19 


56 


18 


12 


14 


9 


2.1 


25 


1.55 


4396 


1300 


2.731 


24.2 


0.66 


20 


53 


18 


12 


17 


13 


1.9 


22 


1.35 


3533 


100 


2.433 


22.2 


1.07 


21 


50 


18 


12 


20 


14 


1.6 


20 


1.30 


3571 


-200 


2.346 


21.5 


1.13 



[0 044] 



★ ★ [f*3] 



BR 

m 


mmmtm 


[ran] 


[nm] 








mn 

[Xdecade] 


Co 
CatX] 


Cr 
[atX] 


Pt 
CatX] 


Cu 
CatX] 


crmm 

CatX] 


Cr&fitt 

c2/d 


He 
[Oe] 


-Hn 

[08] 


IFTAA 
[mVJ 


SNR 
[dB] 


22 


68 


18 


8 


6 


8 


2.2 


25 


1.57 


3876 


-250 


2.424 


24.9 


2.15 


17 


64 


18 


12 


6 


8 


2.2 


26 


1.58 


5031 


1400 


2.766 


24.9 


0.51 


23 


56 


18 


20 


6 


9 


t 2 


25 


1.54 


6246 


2000 


2.870 


24.5 


0.15 


24 


53 


18 


23 


6 


20 


1.7 


22 


1.20 


4076 


1900 


2.371 


19.4 


1.21 



[0 04 5] 



[^4] 



C9) 



15 



4f§§2002-3586 1 5 
16 



8AR 

01 




fitt$ 
[fn] 


¥i9«JH 
SB 
[mi] 








[Xdscade] 


Co 
(at*) 


Cr 
[at« 


Pt 
[etX] 


Cu 

[8t«] 


[atX] 


Qrmmt 

c2/d 


HC 
[08] 


-Hn 
[09] 


LFTAA 
[fflV] 


SNA 
CdB] 


25 


72 


10 


12 


6 


16 


a6 


14 


1.15 


2986 


-100 


2.284 


19.0 


1.22 


26 


68 


14 


12 


6 


11 


1.8 


19 


1.50 


4311 


850 


2.574 


22.1 


a 77 i 


17 


64 


18 


12 


6 


8 


2.2 


26 


1.58 


5031 


1400 


2.766 


24.9 




27 


56 


26 


12 


6 


5 


2.5 


32 


1.60 


4007 


600 


2.669 


27.8 


a87 


28 


52 


30 


12 


6 


14 


1.4 


30 


1.30 


3132 


-800 


1.789 


23.9 


£67 


29 


48 


30 


12 


10 


12 


1.3 


32 


1.20 


3044 


-1000 


1.763 


25.0 


2.78 



[0 04 6] 



£Bl 




mm 


m& 

[fin] 




mm 

crmmt 

c2/c1 




[fctecade] 


Co 
Cat*] 


Cr 
Cat*] 


Pt 
CatX] 


X 
tcSR 
[atX] 


mm 


attra 
fgtm\ 

iron j 


HC 

[0e] 


-Hn 
COe) 


2 


33L 










Col2Crl5Pt 


26 


0.3 


1.15 


3187 


0 


2.33 


30 


57 


35 


8 




Co12Cr15Pt 


16 


aa 


1.3 


3532 


200 


1.58 


31 


51 


35 


8 


Mo 


6 


Co12Cr15Pt 


9 


1.7 


1.45 


3989 


1050 


0.71 


32 


51 


36 


8 


V 


5 


Co12Cr15Pt 


10 


1.5 


1.42 


3876 


950 


0.75 


33 










Co18Cr15Pt6Cu 


10 


2.1 


1.58 


5258 


1400 


0.42 


34 


57 


35 


8 




C0l8Cr15Pt6Cu 


7 


2.3 


1.64 


5358 


1550 


0.38 


35 


51 


34 


8 


Cu 


7 


Co1BCr15Pt6Cu 


6 


2.5 


1.7 


5498 


1600 


0.34 


36 


51 


34 


8 


Cu 


7 


Co12Cr15Pt 


10 


1.9 


1.51 


3847 


1000 


0.75 


37 


51 


34 


8 


Cu 


7 


Co18Crt5Pt 


9 


2.2 


1.55 


4349 


850 


0.68 


38 


51 


34 


8 


Cu 


7 


Co26Cr15Pt 


8 


2.5 


1.57 


4698 


500 


0.68 


39 


52 


35 


8 


iff 


5 


Co12Cr15Pt 


10 


1.4 


1.42 


4058 


800 


0.75 


40 


48 


37 


6 


Re 


9 


Co12Cr15Pt 


7 


2.1 


1.53 


3709 


750 


0.82 


41 


53 


36 


7 


Zr 


4 


Co12Cr15Pt 


8 


1.8 


1.49 


3984 


900 


0.74 


42 


60 


29 


7 


Zr 


4 


Col2Cr15Pt 


15 


1.2 


1.26 


3649 


300 


0.91 


43 


48 


43 


5 


Zr 


4 


Co12Cr15Pt 


4 


2 


1.6 


4248 


600 


0.75 


44 


44 


47 


5 


Zr 


4 


Co12Cr15Pt 


16 


0.7 


1.24 


3259 


-300 


2.42 


45 


51 


35 


8 


Ta 


6 


Co12Cr15Pt 


10 


1.4 


1.43 


3948 


950 


0.74 


46 


53 


35 


8 


Ru 


4 


Co12Cr15Pt 


10 


1.4 


1.44 


4148 


1050 


0.68 


47 


53 


37 


3 


B 


7 


Co12CM5Pt 


8 


1.8 


1.5 


3349 


-100 


2.30 


48 


51 


37 


5 


B 


7 


Co12Cr15Pt 


8 


1.8 


1.5 


3846 


600 


0.82 


49 


48 


37 


8 


B 


7 


Co12Cr15Pt 


8 


1.8 


1.5 


3874 


700 


0.80 


50 


42 


37 


14 


B 


7 


Co12Cr15Pt 


6 


1.8 


1.5 


3843 


650 


0.81 


51 


38 


37 


18 


B 


7 


Co12Cr15Pt 


8 


1.8 


1.5 


3416 


100 


1.65 


52 


50 


37 


8 


Hf 


5 


Co12Cr15Pt 


7 


2.3 


1.65 


4149 


900 


0.71 



[0 04 7 ] «1~5 <fc9. SiSfi8ttlS4(CCoCr P 
■tX*(X:Mo. B. V, W. Zr. Re. Cu, R 
u. Hf, I r. Y©5*>1««±> 

Jtc2/ci«>i. 4«±4«c»). zhtcmmmv&mii 
i? ( — h n > < &o . mt8h%imi!fi*:micfa± 
tzztifiiztpz. stcwitummm tmrnamm* t 

©|ffl{C. CoCrPtXl^^ (XlttMo. Ta, 
B. V, W. Zr. Re. Cu. Ru, Hf. I r. Y 
©5%l«fcLh. C T^mm&2 Oa t%JJLk) fcffll* 40 

[0 04 8] 

y-xjmw&mwi nm«±i$tirc>s©-c. mum* 
ttscimi. $tcmmm&m&. cocrptx 

f (X:Mo, B. V. W. Zr. Re. Cu. Ru. SO 



Hf. I r . Y©5^ imiclt) X©^ 
mm&O. 5~1 5 a t%-C*^«JjJ«rSfflTSCi«: 

.tor. ttwm^<oc rdw^isc. mmiL+tibnm 

©W©C r igfii££ie<-r-SCi#-C£.5. CtlfcJ:-? 

[an *mw<D®M§mm#(Dm 1 vm/mm* 

[S2] hi iC7jksrmm.§dmm»(Dm^mm. *^-r 

[03] 01 Kvk-?®M§mm#icm2>mmtomv 

[04] *#sgi<£>fiB^i mmtton 2 <ommmm^ 
^-r-6P»riiD0-e&s. 

[05] *&w<DtiffiMmMft<Dm 3 (Dms&mm^ 
[06] *#8gj©fiBmi mmtm&<D— mz^rw 



(10) ^§§200 2-3586 1 5 

17 is 
B8ar*S. *7a, 7 b---Sftt£tM\ 7c, 7d---*£\ 

[^©ittw] jg. 9 - ^fiBEittfra^. io -fiasnEiiastt. i2-« 

l-#«tt»R. 2 • ••&fiaiTFA!!JS. 3. 2 3-ei6j$lJ P 
4 -SfflBttK. 5 -«&]g. 6 -jH»S. 7. * 



[HI ] 




1 ;3HB1SJ 



[03] 





7b 7d 7a Id lb 



[04] 



7. 7a. 7b ; 
8 ; _ 
7c. 7d ; ■£» 




5 
4 

-1 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
P'FADED TEXT OR DRAWING 
□'BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□^LINES OR MARKS ON ORIGINAL DOCUMENT 

2T REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



